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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a processor with high performance by 
making a 2nd processor execute instructions of a 2nd instruction set when a 
1st processor executes a specific instruction in a 1st instruction set. 
SOLUTION: The microprocessor 100 uses an RISC core 106 for the execution of 
RISC instructions and a VLIW core 140 for the execution of VLIW 
instructions. An instruction fetch unit 101 outputs the address of an 
instruction to be executed to an instruction address bus 105. If a branch 
instruction (a part of RISC instruction) for the execution of VLIW 
instructions is generated during the execution of RISC instructions, an 
RISC decoding unit 114 informs the instruction fetch unit 101 of the 
branching generation. The VLIW instructions are read out of a VLIW table 
113. A VLIW decoding unit 115 decodes the instructions to control a VLIW 
arithmetic unit 120 or integer arithmetic unit 119 and a floating-point 
unit 118 in parallel. 
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^airs/f-i, Hi©**** V 2 <n>ttt$ 

*A**JW?Lfc*#, ME*l2©7niry1hWlliEJIS 
2 ©ift<£ir y h©**tHtri-5 w ir 

[ft*92] sfriam i ro^-ir y h©i&s-tt*T^g-e& 

tt, ttE*2©ifc*©H*^9*^Cfc*4MU:-*-5HI 

*92 fcf2«i©-f-*i&Sgg, 

4 ] meg i ©*** y j* ©ft^©**i&a 

*92 iClS^x-^&Sgg,, 
II1t*g5] iftE* 1 y h0A*i:iWB»2 0 

if *9 i lc:f2^ro7 f -^«iaiSSo 

lif*96] IMB»iOA*1ry h©A*©H*tt, fit 
EII2 ©4*©Kft £ (3 fiv^r. fc Sr#»fci- 3§f *95 
KE«t©r-**&3gS.. . 

[If*97] E*3SIIlcE*3ft*^o**5AS:»Ti- 

5 :: i £4#® fc 1"3 x - * teS^So 
[if *9 8 ] flfJf2S& 1 ©ffoSiz y Y ©A*tt*T«*T* 

i"5»*JS 7 teEftO^-^ftaKII. 

[If *9 9 1 mt% i o^^-fe y h ©ift<£©§*!&g 
ft, MEI52©A*©IHU0*^ri:*#*fc-i-5R 
*«8 K:E*©^-*'»8iaB. 

[If *9 l 0 ] JS 1 ©ifr^-fc y h ©^❖©i*f§S 
tt. lftE3g2©i&<&©i§SJ:!?£^;Lfc£#®£t-5If 
*98 fcE*©7 f -*»a36B 0 

[§f*9l l]'WE»l©A*-fey h©**t1IW2*2 

5!f *9 7 icESWx-^^S^go 

[if *9 1 2 ] lniESS 1 ©ft<f5"fc y Y ©^©H*tt, 
ffJEJI 2 ©*$•©«** i? @v> r fcWRfc 
1 1 fcE*©r-*tea8II. 

[if*9i3] atH!!fr*U * l ©**#£**«-* 
SI l ©Ettt«*»fe**S:tt*a tTltffi- 5 H l ©f- 



«rEJ(l2 09*-^»a«#Jlffi-»**»ir**W-5ll 

tftEH l -^«ia«#tt*ai tfc**#3r«©** 

TfcSit, flE^2©7 f - ; ?iaa^-Cimi-5^S: 
flEm2©EttH5d>e>S!*Ul-f C i 

[Ht*9l4] RI SC**SrSttTi"5RI SC=7 
t, vl iw^SrtMfr* - 5VL iwf-^i, vl 

IW^$-Hftt5VLIW37t, UER ISC 37 
t v l I Wa r fc ©8)fN2) 9 Wz-ZMW-fZ v l I Wig 

T. 

SfJERI SC37i5RI SC^Oj*)t3 f /l'-fy3 

TffiEVL I Wf- 7Vua»P>VL I W*^£K*(il U 
ttEVL IWiBWWS«y h^fflERI SC37A>P) 

fflrfBVL iwar'MWEfr&u StrEVL i wx-y^u 

HVL IW^©^T3-KdS§J*UJ$Ji5*-CVL 

[lf*9l 5] R*9l 4 0W^B^Otj»f|t ( $ 
6 te£ft*T K *T K T L B U 
ttTEVL I wy— ^A^fcaMrttiSHSVL IWift<$-£ 
t£3B-tSfc«>©{rS§-£r KVxSifcOHilzTLBfr&H 

[if*9l 6] 1**91 4©W^Dyqtyfll > $ 
6ICVL iw*^5M**» 3l*tt*»?3ft<5VL I 
w^<&©|i^t v l I wA*j*f?fl.K:tMI1-5 Risc 
A*©ftfWcB8ittt#**ia»*il^3l5«l**U Biil 
tt#4if**fi-lcvL Iw^^©^TSr#^Tl-mif5fe© 
R I SC^§r^JfiJ{C||fi ; Blt6^T'C^' :, 7'B-iry1>-„ 

(11*917] 4 ?n 7u -tyflZW* 

itNFJcfjv l I w^^-i m&omft&'ri 5 R I s c A* 
Ml^ttl-Sit-C, VL IW=i7©!&f££&it$-tf:{& 

lit *S l 8 ] flMP£ l 4 © v L I Wf-^&^S% 

ROM, 75r>i^y i Bt»*#y*5©5^©v^ 
[19*9 2 o ] if #9 1 4 © v L I w^— y^8:iww± 
[if*92 l] IS*3S.2 o©vl I wy-^Sr*«tt 

p<^ytt, SRAM*V^ttDRAM©5%©V^*ta»"C 
[11*9 2 2 3 if *9 1 4 © v L I w^-^Sr R I s 

[*w©»a*ttw] 



[0 0 0 1] 
lO 0 02] 

tt$S£*fcfc©##aEl-3. 0I&IZCISC (Couple 
xed Instruction Set Computer) ^D^Bty 
-?% RISC (Rediced Instruction Set Computer) 
WL-rj ^nT'ntyf, V L I W (Very Long Instruc 
tion Word) (XttL I W (Long Instruction Word) S! 

[0 0 03] CI SCI^^D/Dtyftt, {Rlxtf 
8 If j, hfcvnt 1 6 tfy hft*/M|»^*J|lttt U */h 

8 f y H 6 4tTy}>;g, 8 0 Ify h&^X-frZo ^ 

**]»*©*», ^- K!>aT*** <*a«feifiSril» 

ic «> 3 T-*^ * Tfc 5 i $ ftTV " 
it. CIS ^o^Dt ytOMi LTte.. *h 

n— 7ft© 6 8 0X0, >fyfyl/tt©8 0X8 6fi5fc 

[0 0 04] K*ttlB$:iift-t-5--o©#i: LT, R I 
SCSb^^nyn-fej/f-riSttjTt/Co RISCSv^ 
^Myttt, 16fyfg, 3 2 h**V»tt 
6 4 lfyhJM*©B**©ll)M*7*--- 7y h"C» 1** 

yt5)SiJ»a!C/N-Kl>i7i'bC I SCfiOW^o 

*-*T?&5. fcfc, 1 6 If j/ hg^^t 3 2 try 

O^feSo RISC^ntyfOtfliL-Cli, SPAR 
C, MI PS&OR3 0 0 0t?i5fc5 o 

[0 0 0 5] »ffr3fc&£|tn±$ 

[0 0 0 6] miC#LTB3£ft"Ctt*5#ftV^^* 
Oift^?*- -^y h-(M!»^*5RS:#j*i-57'o-fey-!>-t 
Lt, VLIWS7'Bt?W6t5 s VLIW/B 

t?ttttl2 8 tfy hSUiOiv^^SrttoTttft© 
fltJI*^WI*IC»f^1-5 8 VL IWirntyfftta 



-f5&S#fclr**:fe, RlSCa^^n^iityfO 

4#, VL I WljT'nir yf-©0!li LTtt, -r/Uf-yu 
— • 3^tTi— ^ttOTrace ce/300^i>fc5. 
[0 0 0 7] -J, RISCi©7-^f^ft^ffl 

LTffoTV»fc, ftBttOEtt/ftft (MPEGT3- 
[0 0 0 8] MP E Gf3-^/xy3-y^£^/ 

77-f y^&a«oiai— iBaon^jSL-c**©^-^ 
S-r-T ^ n^D-t yihfti ltvvs k $nx#TV>3 0 

[0 0 0 9] ^ 
[»W#«*LJ:3i:i-5IWI] ft*©-** * b 

yotyt^ucpu (?&*aasfcK) ttciscss 
xkriscs-?, -tn^ncy? h?zrKK©*fli 

a**5. cisci, RISCS. VLIWfO?^; 

y^hfr^roSglttHrteK ^"f^n^a-fe: 
y-frtt, m-T-*^*?-r <A*fBRfc£tr. ) -CU 

T KB©Jftj*#njB 6. 

[0 0 10] #|S9!©f fttt, tt*©y7h^xrt2 
35) oy^h^aTfcmT^SKttlBft^ts-feyf'SrJt 
[0 0 11] *%9i0>£iJGgftll. T'n-feyy-ftSBOS 

[0 0 12] Sbfc, #£E©53iJ©@l$tt, 7*n-fcytf- 
[0 0 13] *38WO«rlBttWc-tO«L«)Bttfc*f»* 

#*tt#!!i§w#©e^ir^isiHa»6>53 ericas -e 

[0 0 14] 

[0015] x-^^S^Stt, 1 y b c/D^ 

❖ £J!?rt-$mi<a7'D-irylJ-i, Rio^tyhi 



h©f>©m?£ift££liffL£i:t . Iltlf2ll2©:/ 
n-fej/l»-#iWia*2 0ift*"ty h©**«r«W-«. IS 

Ktt. J&i©A*-teyh©A*fcJ:-3-aft*Six5:rn 
[0016] flNE£ l ©ifo£i: y h © ^§T?fc 

^ i oA^t j/ h we* 2 ©A* 

©«*j:0*v*atf*>5. mem i * hoa 

WEJ* 2 ©**©«**&»''*&'# 

[0 0 17] lftI28ll©lfe<&"fcj/ K0^tS(Ff2m2O 
8l©lfr*-fcy }>©1&*©WH:, #JfE|?2©lft^©f§ 

[ooi8] x-^iaa^att. aww«:*u *i© 

tT-f-SBiWx-^MSSBi, JfcJMbffTOfcSRoS 

i-s « 2 ©x-^&sas t , . ttGH 2 -^»a»* 

2 ©K*»fc*JWIU tfr 

is* i ©9*-^ *a»#at*ULfc**a«0f 

ttHE^2©7 f -^*aa§Bt?Hfi ; i-5if|}*§r#I 

lem 2 ©wt«*»feK*a+. 

[0 0 19] -r^^oyDtyfU, R I SCifr<&£|| 
fTi"5R I SC37fc, VLIW^SrfettfSVLI 
Wf-^>, VL IWlfe<££||frf 3VL IW37 

U12RISC37i:VLIW37tmi^0Ofi 
ar»J9Pi-5 V L I WfittWfcM jr h fc U iftfHR 
I SCa7i!RI SC^OHt^f-yn-yl'f 
L < ii#iBcft3r £H*t Ufe t t , #ifc$fc7 K V* TflWB 
VL I Wf-y;H4^VL IW*.*SrBE*au HWEV 
L I WjBttHftMy htfflMBR I S C3T*»fcMiav 
L I W=7^ttflMSr»U SftfEVL IW?-^ud>f,V 
L I W^^©%7 = -Ki s SE^I±J$tT<5*-CVL IW= 

[0 0 2 0] ttlET-f^nT'B-feyrtt, £ felC5rtt& 
7 Ku**7 K^«tft-r5TLBSr*U flfrfEVL I 

fc©ff-§-£7 KW***©RfcTLBjS»&BB*lcR*tti 

[0 0 2 1] Iftfa^-f ^orn-ky-J-lJ, SblCVLI 
WA^aftfc, 5lttt#»T$n5VL I w*£©» 
fts> VL I w**»r»lctMIH-5 R I S c**©ftf^ 

*i:vl iw4>^©*TSrfffci*lwtt#ife©Ri sc^ 



[0 0 2 2] IfflB-v-f ^BT'n-feyTtefcV^T* VL I 
w**©3Wf Sr*Jh L-fc 9 . HftSrW-f 3 i^>** 9 & 
T'o-b yfrrt»|c#u VL i wft^XffttJtflfrlcfitv 
L I Wifo<£ t RWt©»ff SrfT 5 R I S cA^ailw^fr*- 
5;tt, VLiW37'©»f^S:#Jh**fiM»«Afl: 

[0 0 2 3] MbB V L I wy -7/H:*!«6tt* * y lw 

^s/v/a^*!), 3&ss®M*y ©5*,©v^na»io 

T*5©#B*U\ tftlEVL I w?-^/ufci«H4> 
tt, SRAMlgV^ttDRAMW^^roV^tLd^TfcS© 
[0 0 2 4] flftfSVL IWT-y*ftR I SC=x7©7* 

[0 0 2 5] 

[3§93©Hi£©Jgf§] BiKtt4&H©!B&£ffil;:ft3 
-v^ ^ D^tityf 1 0 0©7*d ^ ?B3d^$*l.2 0 -v 
■Y ^D^D-fey}"l 0 Ofi, R I s c^©*as§rHtT 
RISC aTlB 106, VL I WdJ<£©*&a&Hff 
t5VL I W3TS51 4 0Wf-^t3'->a 12 9 

[0 0 2 6] R I S C37SH1 0 6tt, ^75?^ 
syHOl.^yi/alO?, RISCfa 
- Kasjr H14, gft/j*fiai5' H18, g& 

[0 0 2 7] VL I W=i7gfll 4 012, VL I WjggMPJ 
£3-=yM0 4 > VLIW7-y;H13, VL IW 
x=»— K=-=y H 1 5, NWfa=yH2 0, 
VL IWc-h'AF7a=j/ M 3 ia»e>#}j&$;ft 

[0 0 2 8] ^7i^a=y M0 l&fii<$T YU 

i o sicHfT^aA^TKv^fcfflA-ra, r 

I S C**Hffl»fctt**r KV*'** 10 5W7KV 
^l^ti^^*iry>a. 1 0 7a»&4fr^/<* 

10 8 KgS^fcbSJx, R I S Cf K=-— y M 1 4 
icjav^CR I scfUr^cfa— KSrff 5. ^^"^ 

tJ/->a 1 0 7lC^f 51^^ 5 #SL^V^ 

fc#tt» 7KW^134t7-^13 

^nyB-fe y ^aj©p«*!Jd»fo^astt*aiSnS. 
R I S Cf^-Fa-f Ml K©^ 
14 R I S CSlD[a=y h*Jffftf-l 1 7 SriiLT^Hl/h 
»jS=-=.y h l l **WKK&*--y Ml 9*4f©SJ 
HlTttVL IW37©iS§a=? h 1 
4 0 ir R I SC^rwfilSa.nj/ h l 0 6$NfeEVMc# 



10 0 2 9] T{f±^^Xh^1t 
»-&l4n-K/^ YT=>-=.y Y 1 2 7 
L, 7 l 2 6i'f>f-?^ yvi 12 91: 

T^-fe^iSig- »), f-^12 8, RISC/fix — 
1 2 1 £iiLTx-*#ggriHg3.-s' H 1 9 

x-*=Sr-r 1 2 SfclKSI-S^-****^ 

1 3 9 i-r— 1 3 8 Sr/Bl^T, ■?^dt' 

[0 0 30] R I S C^^roHfT+lC V L I W#^OH 

Lfci§-g\ RISCf3-Ka-?Hl4HVLI 
w#*M>^=- Kft^- 1 4 2 S:iiLT^7i 3/^3- 
-yHO «*^«*T HV 

^li^3fer Ki'^ffl^l 3 6SriiUTfix.ejn5o 
UiJ* 9 7 7 << /H*itf> i^**U:£!i$$fcT K i^MMS 
£ft-C^5$§-&tt$7«£$fc7 Kv*fl§'<* 1 4 l£iILT 
S^S-a-s' Hi 9Ji^A»t)RI SCxn— K-3-— 

i s c =170* * y srao^^07 FV^MICfl '3 ft 

VL nVf-^/H 1 3l^ffl$ttTV5VL IWft^ 

[0 0 3 1] V L I W#ilgift<£-r 3- Kff^- 142 £i§ 
LT^Ofg^fcgtffci^^s^a.^:/ hlOltt 
V L I WA^Mtft* 10 3 SrilLTVL I WiBIIl^S 
y H04^VL I W^^O^^^^LfcZ t 

«r*aP>*5„ vl iwgib^JS^-^s' b i o 4fiVL r 

1 0 9£iILR I S Cf3- Y'=--y Ml 4-^^T 
Ku*-** 105C7 Kv^T?llS*lllL*:**0*fTSr 
<Pit$iir5«, RI SCf a— K«y M i4rtXttV 
L I\¥7 3-Ka=y Ml 5rtOVi?^^T-fg^3tV 
fc*S-tt, iS*«afl£»©fc»R ISCa7106iflc 

VL IWf&^Sr&fTLfc^tfr&fc, B«fcVL IW3T 
^ffclfc^tt-g&tf)? n y * Sr(?±-f5 r. > #T-£ 5, 

[0 0 3 2] VL IWf-^M 1 3*>Pj^r KU* 
ifr<£7 KW*'<.* 105W7 Kl^^VVL IWK 
1 1 2M'L IW#^-#E*t±13*l5, VL IWf 
3— K^-=j/ H15BVLI Wift<Sv<;x 112 OV-L 

I \Vifr<££ V L I \VgitflJ£.3.r: yH04^?,VLI 
Wlfe^a- Keftftf- 1 1 lSraLT^P)nT< 5j£ 
ft^f+^t)>ICx3-KU VL IWiHaiy h» 
If 1 1 6 £il LTV L I s/ M 2 0 S tc\t 

RISC =T» 1 0 6 <Dm&m%3.=- y M 1 9 *#ft 



'hftAas? h 1 1 8 0WenW#ar&JiJlcff ? s 
V L I Wjgga.^ y H 20t ttSI&i&ga-- y V , # 
©'hfk&jftga.^ j, K DSP (Digital Signal Proce 
ssor:0tJx.l*©ftiSSg) £?<£>igg3.- El 

l 2 3SriiLTff*5tt5 9 VLIW^l:>* 
VT^t^^ifit^ftX^^ltm^, VLIWd-k/ 
* F7a=y M 3 1 &?— y>=. 1 2 9IC&L 
7K^^12 5i7 ; -^^130 > VLIWffif 
— 12 4 Srffiv^Tr^-fe^is^i-^o 
[0 0 3 3] VL I W#^18LT^< i^li^^7 
K^<^1 0 5&aLTVL I W^ifi^J^a-^s, ^ i 

0 4rt{c^j#$nxv^5r Ku^ffi^Sr^v^^TKu 
J*'** 13.207K^iVL I W^— ^Wfpit* 1 

3 3£iiLTVL IWx-^H 1 3*»£>VL IW^ 
^K^ttt^HS. mfrmZftltVL IWifo<£j5S&&<Olfe 
^Tfc-5I.i£*1-^7 = -K&£A/-C^3£-£VL I 
W73-K^y b 1 1 5#VL I Wffe^Hfrftfiff 

1 1 OSriiLTVL I Wg«lflJ£3L— y Y 1 0 4tCVL 

fllOMVLl w^o^TOfl&icfij 13 

5. VLI WgIWUJt=-= yH04liVLI Wift£-?lJ 
O^TSrSftTVL I W^^-^Tfl-i" 1 0 2 t R I S C 
3TWSPff*l 0 9£3LVL IW^O^T^*7 
i y f-=>-=.y M 0 1 t R I SC73- Y*-=-y Hi 

4 ^fe^L, R I S Cfft^Km^-rSo 

[0 0 34] 1"fc:fc>*>, R I S C^©imiCttR I S 
C=tTl 0 6$rfflV^, VL I W#^-<E>HfTl£f3 V L I W 
3714 0^11^, V.LIW3714 0OHtT-C(llf 
4SICR I S C^^lCiliOLfeVL I W^^C^dS^^- 
t> L< fifiri^OT K^^^O^dSS: h y L, VLI 
W**fiftJftlSa=y h 1 0 4#-^l'^D7*D-iry^rt 
SCI^^1-5VL IWx-^H 1 3>4»P>)IU!>:VL IW 
#^SrVL IW73-yi 1 5^fg^aJi- 0 VLIW^ 

iaa^R 1 s cf&^-aiictgfln-s. ojov 

L IW^COmfiZ-tJ^-T-^kLVL I Wf-7*;U 

1 1 3 fc*itt-f s i »c A 9 »aifcff#!fi5«<e«iat v 
tyf-rtott, ^iS^icvl r w^tm^oii^ 

R I S Cft^]£Ee-f-3 i t -eS*ttOI»»a* 

[0 0 3 5] *fciSifi»«*ftt^i s ^5Jf T* 5 , a*ov 
L I WA^"Sr^9 i 5 'iii5j^''iS!if^i 5 !2>S"C'iV">^-S'|c 
IJrt*ftl»Ui/^^©*(8JCj:9, VL I WaTl 4 0 
OftflsfrffjtU RISC37 10 6O*T?ftMff5 
l>t>TIBT*>5. Ii:RISC37 10 6O|ll« 



ST-fct^-S-lCfJR ISC3710 6<£>ffi)fls&fflhU 
VL IW3T1 4 0<OfrX'®lft+i>Zfb*1f£XfoZ, 
[0 0 3 6] Skid, RISC^OUffflCVLIW 

T'#, VL I Wifo I SC = T 1 0 6<0m& 

[0 0 3 7] VL I Wjgi#IJ3£3.=. j/ M04I1 VL 
I Wtft^H^lcHftctJO V L 1 w ^ iiV L 1 w ^£" 

mft&T'&\zmffii-z%<DR i s c#^t^i?^*v^ 

^£ftj<ip{f 1 3 7£aLT#f>;ft5-7 ? =i-K*Sm£t> 
£K*iJ/eL, ##ttrtSftvM§-£KVL IWife^Tftf- 
102iRI S C=7fffl'$!{f-§-l 09£jILTRI SC 

[0 0 3 8] VL I Wf-^/l/ 1 1 3Cll?^^RO 
M, E P ROM (®«6<J##ii^^^O^»^4 
>*y-> , EE PROM (m^^*/#%ii^^ 
^ y ) , 77s/v^>*y (77r>iEE 
PROM) , F RAM &<D*9%& 
M^Vt, DRAM (^t^y^RAM) , SRAM 

5, St&^ffcfc^y^fi^liEEPROM, 77 
s/v'a.^y, F RAM, DRAM, SRAM^^ffiP 

VL I 1 2 2 SrifiLT 

•>^rA|cjE£;i:fcVL I wr-:/A<£i2£-t-3 r £ a**! 
b6t-£>5o dixlcioT, VL I wi&f^diiifftlcv 
L I W7 i -y/uSr->^ri>.lc:l:ii^^^-t-5r 

StVL I Wf&mUfe^-s' hi 0 4rt^*j5^ 
is* ? ^<DT ? -t xizi>z<DV L iWT—y;i>r : —j"< 
* 1 2 2;JSffl^btl3o SRAM^fflV^5tteroy*y 

■c-#-5o DRAMii^y H@ro h?^^ 
tflj&^tt, s RAMfi^^-y^^Miixttefiro 
>^*^T-l3/&£ti,;5fc», DRAM£fflv^r:i:-ev 
L IWt— 7si<&SRAM&Rl^Z <X%Z>„ 
El 2 lw|2EIlKff,5W^n^n1ry1f(Z)^»6^$ 
7X5, B2T-IJ RISCa7106tVLIW371 
4 0 (7) U ^^^#3(^0^0— y<yl/U^^g!0-v 

tlO 0 >|^-©g|5#KJ3l^-©12^as#V^ftT^ 

[0 0 3 9] ElSfCtt, VL I W^HJ^^-ICJ:!? VL I 
WftG&R I S C^i^JfcUff-f S^-O^'l' 5 > 

[0040] vl nv^t^UR I s c^cio 

RISC^l, 2, 3 iPMilCR I S C=r7 1 0 

6T-^v i/^^&g-t-iifT^ns, iE-f-s o 1, 50 



4, 5 0 6, 5 0 7|3^0/<^7^>'*T— v^tpL 
-C^3 S IB^7x 5 'f ( DfJ^T=-K, EttH 

1% VLIW^l, 2, 3tt, VLIW371 

4 OT/^y^i'&gTUffSn*, IE^-5 0 2, 5 
0 3, 5 0 5te-tO/>V T^W^T-v^^LTI^ 

5. />V7"7^^VI, VD, VE, VM, VWfi^ 
il-eiXVL IWffl^7xyf, Kfa-K, H 

[0 0 4 1] VL I W^Ui^^^VL IW^1^3 

7^5 0 2&lM?»4i>>t>ffltk1-5o VL IW^ 
2^&<OVL IW^iiVL IW^UfftOff*© 

r 1 s cift£i|fe£tt#fcvvj§-g-, VLIWA<&20H 

ff 5 0 3 tR I S 1 ClfT5 0 4 StM^H^ 0 Z. 

t^aBTfe^o VL IW^3©HtT5 0 5tRIS 

C^2<OHtT5 0 6 ^mu^m^-xt . VL IW^ 
ri^T-f-S t , V L I W^ffiro^-C >nrSxi, 
R I S C-fai* 3 <E>Hff 5 0 7 

[004 2] VI v?T*V L I WT—^frfrbW* 

1% VL IW^|ctt^©^SSr*JfflH-5fc»<0=i 
-K*5 1 Elegit) wSftT^ 3. :OVLIW^5D 
^Sttl 2 8 tfy h^V>H2 5 6 try 
5. IE-f-5 0 8ttVL IW^SIlS:*Jffll-f-5^»07 
-f —/I' K, 5 0 9liVLI W&gSI 2 Zm®1-Z ft feO 
5 1 0fiS^ig»HSrSW1-5n:«)O7w 

-^k, 5 1 iK»mw&mn&z®w-rzftit><D7 

■4 — /W K, 512IJVLI W^^O^T^OteOffiS 

5 0 8, 5 0 9, 5 1 0, 5 1 1, 5 1 20$*C7-f 
— ;UKfi3 2 f y h^T, 5 5 14 

55 1 6Wy-71/^? 2, 5 1 7Cf^T^4— > 

K&VL I Wx3-yi>73- KL'S-ifl&HSrftJiiPl- 
[004 3] A**? h<Dgt£ 

z>7v± yy-fflnrnftzmmz-zxittLx. -rut 

[0 044] •v^^7'o-fej/-f^P)^U~7'7'D-fe5'-f 



U -77*n ± y -f t L < 14^ * * 7v i? y 

«Wr1-«5 C t "CatHlc 2 oo/nt y1f£i!rt££-fr3 £ 

[0 0 4 5] @6IZtt, *ftWvmmLfci'XTJ*<D± 

fcEiri^nSo 6 0 1U1 &i&\,v3.mmc<o7'v > h 

(cf$ b£ £ axfc -> x x A T% ;«y^fA!:f^ * 
T'Wei 1, CD-ROM6 12, tft*^76 1 
5, LCD6 18, U >^<?©W5ZZ9*^ 

-T*6 2 0«$;4Sg$S$ft3, ^fA6 0 1|j:rDty 
t6 02, yB^7^fettt5ROM6 0 8, x- 
^^D^yA^fiS RAM6 0 9, D RAM 6 
1 4£t>*SDRAM6 14. S^iU&X-^lr&ift 
t5 3J)C7c/77^ 5-^ffl7U-AA'j/77 6 1 0, C 
D-ROMSr$fJffl-r5CD-ROMx=»— ^6 1 3, tf 
x^p<7Sr3iiJ^l1-5K'7 :r ^-=i^hD — 76 1 6, m& 
S^gS (LCD) Zftm-tZ LCD -y 6 1 

9, h'-^zfV >9m<T>mm : r'<'( * 6 2 0 &® 

®>-fZ®m7''<'<X='^hv— 1 7 6 2 ll^WfAA 
* 6 0 7Kl£&$trctSl5£$tVO>3. 
[0 0 4 6] ya±i;i-6 0 2 tt, ^ 1 s> Mr 

J^OT'o-irs'lM (6 0 3) fc, %Z<D$S$±v\>Zft 
^7a*?V2 (6 0 5) a»?>«j££ttT*J9, Mfliff 
^-6 0 6fC < tt3 7*o-ty-!MAS 7 -n-fe3/-7 % 2 Sr, f&IWt 
^-6 0 4{Ci»)7*D-fe^iJ-2 753 7 'n-fe 3 ,iM Sr$Jp-f- 
.5= 7"ntyt6 0 2 teS&TC**^ y7-< MP E 

[0 0 4 7] 13 7 left, ® 6 OT'D-fe yf" 6 0 2 £— o 
fz) *|-&«7*d y^ia^^tlTV^^, 7*Dtyf70 

in, ^9»*Brig»«iga«flv%Tiiiii$ift->y = 

;4 u —a* KSW^rffi^TV^^S 7*7^X3' 
y*— S/fcitltS*l<5o CKA^xyT'lcK, ROM 6 

0 8-^RAM6 0 9t£it<D**}) r. £ *> 

[0 0 4 8] !7yf5'7*C7'Dtj't7 0lB, IlO 
4»$"fe f h^07"otytl (7 0 8) i, I2©d 
4M?y Hr*o7*B-fey'9"2 (7 11), r-**-ry 
v-^.7 12, ®>2gg, *n yy^vV*3§£[H]!§ (CP 
G) 7 14, Atii/JESS (I/O) 7 15?H1f^ 

ilO: 

[0 04 9] 7*o-feylM (7 0 8) > 7*n-fc yi?- 2 
(7 11) <D&%-££> J £\Z\t I 6 fy USS^R 

1 S C^n-tr j/f-t 6 4 ty M^f^^VL I \V7* 
c-fcy1r0«*'&;b£ J ^ 3 2 f 5/ h STtfi&^GO R I 



SC7*Dt}/ti: 1 2 8 tfy Mtt^VL I W7 1 
o-fes'-tOiS^tP-y:-^, 6 4 try MfS^^OR I 
SCT'Dtyf i 2 5 6 tfy hSJgglft^OVL nVT" 
o-fe yf-^;JS£>3 = ^ro^'S-^TiiT'D-fe yf- 1 > 
yn-tj/f-2 ariSlci-5^fct>^IilT-ifc5, 0 7^7' 
o-feyf-1 (70 8) S*R I S C7*ntj't (g|l©R 
I SCar 1 0 6) , 7*n-feyf-2 (7 11) #VL I 
W7*ntyf (ilWVL I W=z7 14 0) -Cfc5*§-§' 

[0 0 5 0] ^n-feylM (7 0 8) I4^<^7 * y 
-yHO 1, 0 7, R I SCfa- 

KasyHU, lo*7ttt^ScOifi^3.= y h 70 
4, RISCn-KAl>7a=S'H2 7A>?,il§ 

ft, rtfB'N*;* 7 0 2{cj:i3Sfg$ti-c^5o 

f-=L-. y Ho ljJSffe^-t yv'a. 1 0 7*»P>ift < &£§£ 
*itiL, ^©SE*fflLfcift^£R I SCx^- K=-=y 

M 1 4T«tffL, &g^.= y h 7 0 4asfS^U 
Ty^*#£.g7£#£liu-K/* F7a=j,h 1 2 

7 VGWrt*, Sga= y b 7 0 4 1'li*^-^- y h , 

k ds p%i?<DfcWx---y v»ma*m-io *it®-<D 

— Oft^-Ogg^ii^tt/-?^ 7 0 9 SrfflVT, h 
n— AoL=y h 7 1 2 frb?tt>tl5o RISCn— K/ 
* h 7a- y M 2 7 fi^* 7 0 5 V^tf- * * + 
y->^ 1 2 9 dry-fe^Srfr 5„ f-^+y/al2 
9 ~-©-r — y" (Oil iA^d^^. =z > |.B-;l/aiy h 7 
1 2*»t 3 y<^ 7 0 7 SrfflV^TtTfciX^o 
[00 5 1] yntyt2 ( 7 1 1 ) 14 VL I WjgWJ 
fez.- y b 1 0 4 , V L I W7- TVU 113, V L I W 
T^-K-a^y M 1 5, logfctelt&WStgLs.ny 
F 7 04, VL IWD-K^ (-73-7 h 1 3 li»tflf 
rit^tl., ^§8^7 0 2|C«t!9^$n-CV>5 0 VLI 
Wiga»^J^3.=.y H04i>5,VL IW^Cgl^A> 
fr* k , VLI WT—Zffr 1 1 3 «fc 9 VL I W^^-^gJ 
VLIWt3-K^?H15T^SI 

WLSi@3-=y h 7 0 4asftfisu ^^yr^-t^^ 

»4»&ttn— K/^ hT^-y h 1 3 l«sfiSH"5. 
VL IWf-T'/H 1 3l:ii^?R0M^77y>a 
> * V it b'<D^m&&* =e V Xf4 S RAM^D ram* 
t'WS^tt^^y^ffl^ttS. VL 

U#ff4tJ*i5. fH^a=y h 7 0 4|ci4^g3.-y 

yh, DDS P*ifOSIJ|3-=y hiSjB*»*l5, 
-o«3t« y VL I WD 

-K/^ h7-=L=y H31 tt^7 0 6S:fflV^T7 :f - 

1 2 9lcr^-fe^*rff 5 = 
[0 0 5 2] /UayFn y h 7 1 2 I4'<^ " 



1 3*fflV>-C 1/07 1 SlZTt-t^'ffOo I/O 
7 l 5I2T Ki/*(t*7 1 7, x-^fS^-7 1 6*rfflv^ 

ICttiii2tv^-/U7 1 O^S^ftSZt <bfc5 0 
^fcrtgUO^n j-^jiCPG 7 1 4lC<fco-C^$tt 
5. 

[0 0 5 3j -fu±yf\ (7 0 8) t/ntyt2 
(7 11) fcwfcv^c-f >*-7 *J x\*U®fe%B 
(Xtt'<A) 7 0 3 SrfflV-Cff*5tl5 0 
[0 0 5 4] 187 (DZoizyu I hzTxi^-y J f2 

7'a*??Haft*#?y7V>ftictu&v^«**a. y 

5= 

[0 0 5 5] W8\Z\tt&m\Z.&Zi&<DmW&t&-VhZ 

V>f^D3>^- *8 0 OO^U S'^BlriS'T^ftSo 

•v-T * □ a 8 0 0 tt^ftSiig^n-fc^SEfl? 

fflv>T->y :^ro<J:5fcioro4^#Xt£±KJ&i£;;*ft 

# i 7y z f- y 9 >r- v?twitih £ n£„ 
[0 0 5 6] T'T^ Bayta- * 8 0 0 IS, %\<T>-f 
otyfJOl, ^2©7'o-fes/lJ-8 0 2, 

iS805, 7K^U8 0 6, 7*—?'**8 0 7, S 
tf^SiJftUi^s/ h 8 0 8 £#-f-3o 
[0 0 5 7] ^KO^nir s/f-8 OlttRI SCim 

•C*5o l207 , Dtj't8 0 2IJVL I Wl!cD:7*n-fc 
j/f-T, 6 4 hTj/ h&tit&Zmft-t 57*D-fe s/f-Cfe 
5, IlwyatytSO ltl2«7'Dtyt8 0 2 
i©A*ft3R Ofo^-ir^K ifo^*- hs&VMi:/ 

ICfJ^l W^'airyf-S 0 l*S||^-f^^ (Zfv?7 
A) *S^$^5 8 8T2tf»*y 8 0 4ldttgJ2<07'B 

na 0 niw^^y 8 o 3&v^2 w^^ey 8 o 4(4^f 
»!Stto>^y;m#&te<ay* yrll?/&$*is. 251 
o^*y803iSS2©> ; ey80 4 SrS^^pTHEft 

*y s.t>'S^#t^iHg*>*y 010^^7" 
[oo5 8] m9<n**v^yy'\z7r;-f£o{z%i<Dy 



tt, Sl07*t3-fej/-t8 0 l|S;V>tt^2<07'D-fe yt8 

0 2C7K^sw±i:i)5. suro^^-y 8 o 3|c« 

% 1 0/ntj/WD ^7^©-SB^V^tt^T^^ 
$ix5 3 *7t, ff2W^*y 8 0 4l:|JS2Oyntj/ 

[0059] T'v-tyj-mWz.mi&s o sis, no 

T-D-feyiJ-8 0 l^VMifS207'n-t j/f"8 0 2<T>7 K 

i^^A^sn, nio^y so 3£8i2<&>*y 8 

0 4Oif*>fcSrr^-fe^i-5OA»*!|9J3t'f5. HOT' 
v±yf8 0 liSfSlOy^y 8 0 3&79±X-f2m 

#^.0^8 0 5{cA^-f-5. yo-fey-!?-§ID#x.lHlK8 
o 5ttfii o^^ey 8 0 sor^-fe^^g/iT KW^ 

fi-^^lffllft-f-8 0 8Srffi^1-5. 1207'Dt 
yf-8 0 2 lC3fe^$tl^#^OSl^<0^±^(S^Sm 
t)ik<OiZ#><D*a y?W±<Dlt1t><Dm®1S%r8 1 0 £ffi 

*i-5 0 g2oyDts/t8 o 2asfS2<o>*y 

8 0 4§rT^-t^-f-5^g-tt, TK^m-i-i:Slfflim# 
8 1 3§r7'n-fe : xlJ-§Jt5#^[5JgS8 0 5^A^-t5o 
o-feyiJ-§JiJ#X[HlK8 0 5«^2©^*y<OT^-fe^ 
K&gfcT Ku^ft^«iJPfS^Sr^#H8 0 9{cffi^ 
fSlOyc-fes'f-8 0 lld£g^$;ft,fcl& 

7b*0$tJffll(g^-8 1 l$rtU^i-5o T'o -fes' -9-^0 
@K8 0 5|:i-3T, ^l(07't3-fey^t^2<D7'o-fe 

[0 0 6 0] m KDT'u^y^Z 0 lttflKOT'Oyt 
yf-oyn^^ASrHtfL, ^OT'o^iOfOM 
^^•CH2 07'n-ir y1>-©7'D^7Aia^Sr^-t-T K 
^xZiiitl-tZ dilcioT, fS2cD7*o-fe:/f-cf5 2 
(07'D-fe 5 /^O7 , n^7^Srllff-C#5. ^20 
T'n-fe yf-liff 2 O/nt yV'Dy'v if =7 k<T>*?<DSH$L 
^mvBl<07'o± y J 9-<D7'ayyAm^ : S:^-t7 K 
u-* rtK J: oT, S5i ©T'D-fe.y-^coT'n 

[0 0 6 1]**, T'o-fe yV-9Wm*.lsl&8 0 5rtlc 

K<fc 9 0 9 Lit* * y ▼ s/ m^Si-S w i: is-Cf 

®2©7'at3'-!J-(07'a^7A|i^, x— 

[0 0 6 2] rttlCioX, ^^OMSro^y 
AiSlOO-v^^na^f a— ^TUffTf , I lOT" 

|§2O7'D-fei/f-C-|in-C#5(0T\ ^7 1-^x701 
[0 0 6 3] £fc, iI^L^V^7'D-fe^/1^0^^ i,^?: 



10 0 64] %\<T>-fu± -yf8 0 1 b%2<D7a±*/ 

3 3U23S2©y*!J 8 0 4©gg£*£<-tsrfc;jST 
#<5 a y'o± ?v<Dmm#*z <Ttav^ 
fit, ifo£g|*g< LTfcJ:v\ 
[0 0 6 5] *^©HiS(0^lilcJ:9 % ifr<£-fcy h<3 

■fe f h *#"f5 7" b -t y iNMEfit&a* fc * 3 . 
[0 0 6 6] £fc7*B-fe ?lHI0-?J9tJU 1 -=? Mt£©JI 

[0 0 6 7] gft5ffe<£iry hftWo^B-t y^t^V 

[0 0 6 8] ftft+lc*»fe^##KT4<*ofcfc 
•^T-JtfefcT'n-fe yf- 1 M«fl8Qtta$r3«3 d t K «fc 

[0 0 6 9] rtll-ioT, (1) h^Tttt&fc 
i: ^^S&teSr&ofc*^ 1 G I P S (Giga Instruct! 
ons Per Second) , j§:± 1 0GOPS (Giga Operation 

s Per Second) OftttttfrJEH'C**. (2) ft??© 

±-e#a. (3) m^ryv^— > a >h ztit.ro 
h©**-efiirt-e*5. (4) itror/y^ 

[0 0 7 0] «Jb^W#K:*o-cfc3*ifc3MifciaS 

li, Bl©W*B7'n-fcytf"Cf;k 
JHBfc VL I War©fllJ|»i:ttJlttn?#/BT*fc*» 
0 2 ©-r-f * B/Dt yf-©«fc 0 lC3£3i$*-C t -tV>„ 
B2T(Jn-KAh7a=yh2 0 4RI SCaTi 
VL IW37iO**l:Lfc»**L*:#, b— K/* 
h7^=y M201tf><fc5l-2o}$oT<bfl?;bfcV\ JR 
lCT'otyfSrRISClT'Ptyt, ®2tf>7*B-fc: 

R I S CSli R I S Cfi, R I S CSt C I S 
CIS, C I SCStC I S CM, CISCltVLIW 
W. vl iwifcVL I wlMf©7'B-tryf , $rfflv v Ct> 

Sfc. R I SC/otyf iVL I W7*B-fc y 
>©lft , frfiSrl 6 tfy h £ 6 4 tr y K 32fyf-fcl 
28t?K 6 4 fy h t 2 5 6 bf y hi©#J£^1~, 
[0 0 7 1] 



[0 0 7 2] i-ftfr*,, ^3l5©y7h7iTS:llfti-5 

[0073] 2m7u* yvftuogmitb z.tzm& 

[0 0 7 4] 2oro7'n-fcy-fr£&yiJIC®f£$lt54&£- 

F^a^S-ar5 2o©$ijai^i s ^BgTfc5fci?). 
[0ffi©ffi¥fcaft9§] 

[01] 44Sno— oO|Hk^tilcfl(S-7'f ^B7*n-fe' 

[02] BBllCfll5^^B7Btyf0t»j|07'B 

[03] 0 1 Xtf0 2 (OW ^DT'ntyfOVL IW 

[04] 0 1X1502 WW ^B7*n-feyi>-|CTLB$: 
fv^CVL iwfiftttSKHi-St&ttB. 
[05] VL I WA*3W?a(WW T*?'* ^©fll/Si^ 
K©fl. 

[0 6] *38Wlc«6W^B7*B-fey^4r?iJfflLfc*> 

[07] 7yfy^oyD-fe ? toytJ y y0 o 
[0 8] *^K»C^5te©HiS^flS-Cfe5-=i"f *n=i^ 
f i-^<D7*B yy-0 o 

[09] lasO^^Bayta-ifOy*!)-??^, 

100 T/f^B/Bts/t 

10 1 

10 2 V L I W***7flr* 

103 VL IWift£#l&{§#- 

10 4 VL I Wjgfifl^3.= y b 

1 0 5, 1 3 2 ifo<£7 

10 6 R I SCb7 

107 &£3-tyv'i 

10 8 ife^v*;* 

109 RISC37$Mf 

110 V L I W^^Uff^lff * 

111 V L I Wift^T a- KfilMI* 

112 V L I Wifo^-X 

113 VL I WT-7Vl< 

114 RISC^f^-K^yh 

115 VL I W-ft^a- K^-- 5/ h 

116 V L I W^^-- y h $miE %■ 

117 R I S Cm%=L-y hMWff * 



1 1 8 #»'JM&J««*My b 

1 l 9 ftJMRJIto^s, J. 

12 0 V L I waSE3L=. 3/ h 

12 1 R I S Cfflx— 

12 2 VL IWf-y./Uf-^^^ 

l 2 3 RJMMB^-*/** 

124 VLIWfflr-?^ 

12 5,126 T KU^/<^ 

12 7 R I SCP-K/^ YT=3--y b 

12 8, 13 0 

129 f-?^rt^ya 

13 1 VL IWP-K/^h7a=}f b 
13 3 V L I W^-^lfflWi* 

13 4,139 T KU^^^ 

1 3 5, 1 3 8 

13 6, 141 #fl£5fcT K^*£'<* 

137 ftitpflr* 

14 0 VL I W3T 

14 2 V L I W»^f3 - Kit* 

2 0 0 ^^■a^o-tsf* 

201 itisxpyrJ ^ 

2 0 2 gl^-vy ft l/^?77^^/U 

2 0 3 \s*/X*7t<< Ash o — K* h7^s/ hffl<0 

2 04 D-K/^h7a=yh 

2 0 5 T — ^^Ts 

2 0 6 7KV^ 

3 0 1 AOg^ 

3 0 2 VL IWa7f/n^7^!>^ 

3 0 3 iru^^ 

3 04 7K^7yf 

3 0 5 r^7j/f 

3 0 6 V L I Wf-y;«> * 5 

3 0 7 x-yyu*Jffl][HlS 

3 0 8 VLIWa7$iJ|ll/^? 

3 0 9 T=i — y 

3 10 VL iwiBttWeiHB 

3 1 1 nffms 

3 1 2 snog 

3 13 ^)V^-fV9^ 

3 14 VL IWi^-j, hffilflUHB 

3 .15 V L I W^^^JSSK 

3 16 R I SCnrffl^D^A^^y? 

3 17 AO^S 

4 0 1 7 Kl/^»^77(TLB) 

4 0 2 VL I WjB»*Mbf»««* 

403 y^x wmr yv*) 

5 0 1 V L I W£teft#0>/<-< 7 # 7^fy 
5 0 2 VLIW^l 

5 0 3 VL I W-ft£2 



5 0 4 R I S C 1 

5 0 5 VLIW^3 

5 0 6 R I SC^2 

5 0 7 RISC^3 

508 vl i wstgs i mm?*—*' k 

5 0 9 VL I WSIHB 2 «» 7 -f-A^K 

5 10 ffiSHWM|{H»7-f-yuK 

5 l l »»/J*ftaa»IB»^-f -.'V' K 

5 12 VL IW^T^-K 

513 *^a— K 

5 14 r^^^U-^yvh 

5 15 y— *U5/;*^ 1 

516 y—XUi/*? 2 

5 17 7^7>f^>3yVy^^ 

6 0 1 y^fA 

6 0 2 ^niryi?- 

6 0 3 ^P-feylH 

6 0 4 7 p Ptyt2J»&7'otytl ©SOW** 

60 5 ynt^t2 

6 0 6 ^Btyfl H^Ptyt2 

6 0 7 

60 8 ROM 

6 0 9 RAM 

6 10 2>ft3t7?y7 4 ;7ffl7^-V^77 

6 11 =r4 ^/K 

6 12 CD-ROM 

6 13 CD-ROMrn-^ 

6 14 DRAM 

6 15 tf x** * 7 

6 16 IfT^a^hP — 7 

6 17 SDRAM 

6 18 LCD 

6 19 LCD^yfD-y 

6 2 0 P >9 if nwf*4 * 
62 1 JSiflx'W ^a^h*^ 7 

7 0 1 /Ptyt 
7 0 2 rtSB-** 

7 0 3 T'n-fcylM i^B-feyf-2 0HOfilfPflr-§- 

7 0 4 ftg^yb (Sft«9, #»/h*£«Jlk * 

DSP&&') 

7 0 5 T^Ptyf lif-^*f yv^WJ©^* 
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